Energy density and production cost for high-performance electrode materials are the main challenge for the capacitive storage technology. In this paper, novel Hydroxide Zinc Carbonate (Zn 4 CO 3 (OH) 6 ·H 2 O, HZC) catalyst layers, which are composed of irregular stagger arrangement nanosheets, have been synthesized successfully on foam Ni from inorganic precursors by a feasible in situ hydrothermal method. Measured by electrochemical tests as electrode materials for supercapacitors, the HZC@Ni foam show high specific capacitance (1329.2 F•g −1 at 1 A•g −1 and 882.8 F•g −1 at 10 A•g −1 , respectively). These results show that the HZC@Ni foam could be a potential electrode material for supercapacitors. These encouraging results make these low-cost and eco-friendly materials promising for energy storage application.
Introduction
Electrochemical capacitors (EC) or supercapacitors are a well-established class of energy storage devices and have been the subject of intense interest due to their high specific power density and fast recharge capabilities. Depending upon the charge transfer mechanisms, supercapacitors are divided into electrical doublelayer capacitors (EDLCs) and pseudocapacitors [1] [2] [3] . In EDLCs, the charge storage mechanism is non-faradic and the charges are accumulated in the interface between the electrode and electrolytic solution, while faradic redox reactions take place at the electrode surface in pseudo-capacitors [2] . The fast and the reversible faradic process along with non-faradic electric double layer formation allow pseudocapacitors to store higher energy than that of EDLCs [2] . How The performance of pseudocapacitors mainly relies on the properties of the electrode materials [2] . RuO 2 has been considered as one of the best-suited electrode material because of its high quasi-metallic conductivity and high pseudocapacitance [1] . However, the high cost and toxicity of the compound have placed huge obstacles for its large scale production. Therefore, many researchers are looking for various inexpensive transition metal oxides and hydroxides with high energy density as alternative electrode materials, like ZnO, TiO 2 , and MnO 2 as electrode materials of pseudocapacitors [3] [4] [5] . Among them, Zn-based materials have drawn great attention because of the low cost and excellent electrochemical properties [6] [7] . For instance, ZnO/graphene nanocomposite exhibited a specific capacitance of 280 at 1 A•g −1 [6] . Therefore, ZnO has great potential as the electrode material of supercapacitors. Huang et al. [7] synthesized microspherical ZnO which exhibited high specific capacitances of 1017.5 F•g −1 at 5 A•g −1 . However, organic precursors complicate the synthesis process. So it is a challenge to prepare Zn-based materials with feasible methods and enhanced electrochemical performance.
Herein, in this paper, we synthesize Hydroxide Zinc Carbonate (HZC) nanosheets on foam Ni by a feasible in situ hydrothermal method and with inorganic precursors. Electrochemical tests show that the HZC@Ni foam exhibited excellent electrochemical performance.
Experimental
All the chemical reagents were purchased from Sinopharm Chemical Reagent The HZC@foam Ni samples for supercapacitor application were preliminarily explored by constructing the cell involving three electrodes system in 6 mol•L −1 KOH solution. In three electrodes, prepared HZC@Ni foam was used as working electrode, Hg/HgO and platium plate were used as the reference and counter electrodes respectively. The cyclic voltammetry (CV) curves were obtained at different scan rates of 5 -100 mV•s −1 using CHI660D electrochemical analyzer.
Results and Discussion

Characterization of HZC
The crystallographic structures of the prepared materials were estimated by X-ray diffraction measurement. XRD pattern of the product is presented in Figure 1 . The FTIR spectrum of the product is given in Figure 2 , confirming the presence of 
Electrochemical Performance
The electrochemical richness of HZC composite electrode has been extensively studied using cyclic voltammetry, galvanostatic charge-discharge studies and electrochemical impedance techniques. The CV traces (Figure 4 ) of HZC shows a pair of redox peaks in the range of 0 -0.6 V (vs Hg/HgO) of HZC composite electrode in three electrode system, which indicates that HZC composite electrode exhibits typical energy storage mode of Faraday pseudocapacitance [3] . It is generally believed that the pseudocapacitance energy storage mechanism of Zn(II)-based oxide or hydroxide electrode in alkaline electrolyte solution is de- Figure 4 .
The specific capacitance of HZC composite electrode can be estimated from the discharge current using the following equation [3] :
( )
where, C (F•g −1 ) is the specific capacitance of the electrode. I (A) is charge and The next work will further refine the process of synthesis, analysis mechanism, and improve the cycle stability of the electrode materials.
Conclusion
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